Relationship between the endoplasmic reticulum-Golgi membrane system and ubiquinone biosynthesis.
The involvement of the various segments of the endoplasmic reticulum (ER)-Golgi system in ubiquinone biosynthesis in rat liver was investigated using subcellular fractionation. In addition to preparing rough (R) and smooth microsomes and three different Golgi fractions, a procedure was developed to isolate a smooth vesicle fraction, designated as smooth II (SII) microsomes. The electron micrographs, chemical composition, distribution of marker enzymes, pattern of glycosidases and glycosyltransferases and participation in cholesterol transport suggest that the vesicle components of this latter fraction are intermediary between the endoplasmic reticulum and Golgi system. Both R and smooth I (SI), but not SII microsomes nor Golgi vesicles demonstrate trans-prenyltransferase activity, which synthesizes the side-chain of ubiquinone from geranyl pyrophosphate (GPP). The subsequent enzyme, which transfers solanesyl pyrophosphate (sol-PP) to 4-hydroxybenzoate, is absent from R and SI microsomes, but present in SII microsomes and exhibits high levels of activity in all of the Golgi fractions. Thus, ubiquinone is synthesized sequentially in the ER-Golgi system and thereafter translocated from this compartment to other cellular membranes.